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Abstract. Soft set deals with single set of attributes whereas its generalization i.e. hypersoft set deals with 
multiple disjoint attribute-valued sets corresponding to distinct attributes. In this paper, we first introduced 
the concept of single valued neutrosophic hypersoft expert sets (SVNHESs) which combines single valued 
neutrosophic sets and hypersoft expert sets. Some fundamental properties (i.e. subset, not set and equal 
set), results (i.e. commutative, associative, distributive and D’ Morgan Laws) and set-theoretic operations (i.e. 
complement, union intersection AND, and OR ) are discussed. An algorithm is proposed to solve decision- 


making problems and applied to select the best product. 
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1. Introduction 


Neutrosophy has been introduced by Smarandache as a new branch of philosophy and 
generalization of fuzzy logic, intuitionistic fuzzy logic, para-consistent logic. Fuzzy sets 
and intuitionistic fuzzy sets |5| are defined by membership functions while intuitionistic fuzzy 
sets are characterized by membership and nonmembership functions, respectively. In some 
real life problems for proper description of an object in uncertain and ambiguous environ- 
ment, we need to handle the indeterminate and incomplete information. But fuzzy sets and 
intuitionistic fuzzy sets do not handle the indeterminate and inconsistent information. Thus 
neutrosophic set (NS) is defined by Smarandache, as a new mathematical tool for dealing 
with problems involving incomplete, indeterminacy, inconsistent knowledge. In NS, the in- 
determinacy is quantified explicitly and truth-membership, indeterminacy membership, and 


false-membership are completely independent. From scientific or engineering point of view, 
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the neutrosophic set and set- theoretic view, operators need to be specified. Otherwise, it will 
be difficult to apply in the real applications. Therefore, Wang et al (6| defined a single valued 
neutrosophic set (SVNS) and then provided the set theoretic operations and various properties 
of single valued neutrosophic sets. Broumi et al. defined single valued neutrosophic soft 
expert sets and applied it in decision making. 

Molodtsov conceptualized soft set theory as a new parameterized family of subsets of the 
universe of discourse. Maji et al. (9| developed fuzzy soft set as a parametrization tool to 
deal with uncertainty. The fundamentals of soft set like subset, union, intersection, relations, 
functions etc., have been investigated by researchers (10}{15). Alkhazaleh et al. concep- 
tualized soft expert set and fuzzy soft expert set. They discussed their applications in decision 
making. Broumi et al. conceptualized intuitionistic fuzzy soft expert sets and presented 
its application in decision making. 

In 2018, Smarandache generalized soft set to hypersoft set by replacing single attribute- 
valued function to multi-attribute valued function. Saeed et al. and Mujahid et al. dis- 
cussed the rudiments of hypersoft sets along with illustrative examples. Rahman et al. 
discussed the notions of complex set, convex set, parameterization, bijection, neutrosophic 
graph and rough set under hypersoft set environment. Saeed et al. explored the con- 
cepts of complex multi-fuzzy set, mappings and neutrosophic graph with hypersoft settings. 
They discussed application of these models in decision-making problems. Ihsan et al. 
introduced the expert system with multi-decisive opinions embedded with hypersoft set sce- 
nario. Some decision-making techniques i.e. TOPSIS etc. have been discussed for hypersoft 
set and its hybrids by researchers (39}443}. 

Having motivation from above literature, new notions of single valued neutrosophic hypersoft 
expert set are developed and an application is discussed in decision making through a proposed 
method. The pattern of rest of the paper is: section 2 reviews the notions of soft sets, fuzzy 
soft set, fuzzy soft expert set, hypersoft set and relevant definitions used in the proposed work. 
Section 3, presents notions of single valued neutrosophic hypersoft expert set with properties. 
Section 4, demonstrates an application of this concept in a decision-making problem. Section 


5, concludes the paper. 


2. Preliminaries 
In this section, some basic definitions and terms regarding the main study, are presented 


from the literature. 


Definition 2.1. 


Let P(Q) denote power set of ((universe of discourse) and F' be a collection of parameters 
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defining 2. A soft set Vy, is defined by mapping 
Vu {Fs PQ), 


Definition 2.2. (9| Suppose Q be a set of universe, while F is a set of parameters. Here I® 
represents the power set of all fuzzy subsets of Q. Let C C F. A pair (R,C) is called a fuzzy 
soft set with R is a mapping given by 


ReC 37. 


Definition 2.3. 
Assume that Y be a set of specialists (operators) and O be aset of conclusions, T = F x Y x O 
with S C T where 2 denotes the universe , F’ a set of parameters. 


A pair(®, S$) is known as a soft expert set over 2, where H is a mapping given by 
®:S—> P(Q). 


Definition 2.4. A pair (H,C) is called a fuzzy soft expert set over 92 where F is a 
mapping given by 
H:C 31° 


where I® the set of all fuzzy subsets of 2. 


Definition 2.5. Suppose 2 denotes the universe of discourse then the neutrosophic set N 
is an object with the form 

N= {< 8: un (8), un (8), wn (8) >, 8 € OQ} 

While the functions py (8),vn(8),wn(8) : Q 4]~0,17[ denote the degree of membership, 
indeterminacy and non membership respectively for all 6 € Q with the condition 

~0 < pn(8) + vn (8) + wn (B) < 3°. 


Definition 2.6. (6| Let Q be a set of points (objects), with a generic element in Q denoted by 
GB. A single valued neutrosophic set (SVNS) N in Q is defined by truth-membership function 
Ty, indeterminacy-membership function Jy and falsity-membership function Fy. 

Tn, In, Fw € [0,1] for all 6 in Q with the condition 

0 < Ty(8) + In(8) + Frv(@) < 3. 


Definition 2.7. 

Let hy, ho, h3,.....,2m, for m > 1, be m distinct attributes, whose corresponding attribute 
values are respectively the sets H1, Ho, H3,......Hm, with H;N H; =, for i € j, and i,j € 
{1,2,3,...,m}. Then the pair (V,G), where G = H, x Hz x H3x..... x Hp, and UV: G > P(Q) 
is called a hypersoft Set over (2. 
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3. Single Valued Neutrosophic Hypersoft Expert set (SVNHSE-Set) 


In this section, a new structure of single valued neutrosophic hypersoft expert set is devel- 


oped and some properties are discussed. 


Definition 3.1. Fuzzy Hypersoft Expert set (FHSE-Set) 
A pair(€,S) is known as a fuzzy hypersoft expert set over |], where 


é:S35 7 


where 


e IU is collection of all fuzzy subsets of [] 
eSCH=GxDxC 


eG=G X Go x G3 x .... X Gp where Gj are disjoint attributive-valued sets corresponding 


to distinct attributes g;,7 = 1,2,3,...,p 
e D be a set of specialists (operators) 


e C be a set of conclusions 


For simplicity, C = {0 = disagree, 1 = agree}. 


Definition 3.2. Single Valued Neutrosophic Hypersoft Expert set (SVNHSE-Set) 
A pair(€,S) in definition]3.2| is known as a single valued neutrosophic hypersoft expert set over 
[| if 

€:So> SvnFuU 


with SVN FU is collection of all single valued neutrosophic subsets of I 


Example 3.3. Suppose that a multi-national company aims to proceed the evaluation of 
certain specialists about its certain products. Let [] = {m1,m2,m3,m4} be a set of products 
and 
Gi = {q11, 112} 
Go = {q21, 922} 
G3 = {q31, 932} 
be disjoint attributive sets for distinct attributes g;= simple to utilize, qa= nature, gg= modest. 
Now G = G X G2 x G3 

Ha = (qi1, 921; 931); M2 = (4115 921, 932); M3 = (G11, 922; 931), Ma = (411; 922; 932); 


G= 
M5 = (G12, 921, 931), 6 = (412, 921, 932), L7 = (q12, 922; 931), Ls = (412, 922, 932) 
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Now H=GxeDxC 


let 


(u1, 8,0), (M1, 8, 1), (M1, ¢,0), (41, ¢, 1), (Hi, u, 0), (44, u, 1), 
(12, 8,0), (Ha, s, 1), (u2,t,0), (M2, t, 1), (He, u, 0), (u2, u, 1), 
(43, 8,0), (us, 8, 1), (us, t,0), (us, t, 1), (us, u, 0), (us, u, 1), 
(ua, 8,0), (44, 8, 1), (144, t,0), (44, ¢, 1), (ua, u, 0), (ua, u, 1), 
(145, 8,0), (Hs, 8,1), (us, t,0), (M5, ¢, 1), (Hs, u, 0), (us, wu, 1), 
(u6, 8,0), (ue, 8, 1), (46, t, 0), (6, ¢, 1), (ue, u, 0), (ue, u, 1), 
(7, 8,0), (t7, 8, 1), (7, #,0), (47, ¢, 1), (uz, u, 0), (U7, u, 1), 
(118, 8,0), (Hs, $, 1), (us, t,0), (us, t,1), (Hs, u, 0), (us, wu, 1) 


(11, s,0), (41, §, 1), (141, t,0); (pa, t, 1); (u1,u, 0), (H1, U, 1), 
(He, s,0), (2, §, 1), (2, t,0), (U2, t, i), (2, u, 0), (H2, U, 1) 
(143, 3,0), (143, S, 1), (3, 10), (3, t, 1), (143, u, 0), (13, U, 1), 


be a subset of H and D = {s,t,u,} be a set of specialists. 


Following survey depicts choices of three specialists: 


my mag 


m3 


f1 = E(q1, 8, 1) = { 


fo =€( 1) %, 1) tt 


™3 


<0.2,0.5,04 >" < 0.7,0.2,0.5 >" < 0.5,0.4,0.6 >* < 0,1, oS 


mea 


M3 


0. 03 >" <08,0.10.5 > 04,050.63" 00: 05, 0.3 > 


=e (ige, 1) 


= E(pi2,8, 1) ae 


M3 


re 03>" < 0.5, 0.3,0:6 >" < 0.6,0.3, 0.7 =" Are 0.6 > 


a a 0.3 >" < 0.4,0.5,0.4 >" < 0.7,0.2,0.6 >" < 0,3, oe 


meg 


m3 


6 = E( a, £1) = 


M3 


Sei. 0.6 >" < 0.8,0.1,0.7 >*< 03,060,065 >" 56 06. 0.7 > 


€7 = €(3,,5;.1) 


M3 


< 0.2, CAGES < 0.9,0.1,0.4 >’ < 0.4,0.5,0.7 >’ < 0.5, a 


m2 


M3 


Eg = = Eig, 4,1) = 


f9 = o E(uu3, U, 1) i 


™3 


Pa We 0.2 >’ < 0.6,0.3,0.1 >’ < 0.7,0.2,0.3 >’ < 0.9, oe 0.4 > 


m2 


m3 


Ae 0.6 >" <03,0.5,0.7 >< 0.5,0.4,05 >’ < 0.2, Te 


=| 
“| 
“| 
&6 = E(H2,u, 1) = { — 
“| 
i 
“| 


E10 = E(t, 8, 0) 


ao 02, 01>" <—0.2,04,0.5 >" <04,0,5,0.8 >" < 0.1, ee 


meg 


M3 


E11 = €(a, 4,0) = { = 


j 
I 
} 
f 
I 
< 0.5, TA OTS’ < 0.3,0.6,0.4 >’ < 0.6,0.2,0.5 >’ < 0.8, 0.1, noes} 
j 
} 
} 
j 
} 


<0.1,0.8,04 >" < 0.9,0.1,0:2 >” < 0.6,0.3,0.4 >* < 0.2, AT 
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Mi mg M3 
<02,0.7,05 >’ < 0.1,0.8,0.6 >’ = 0:3,05,0,7>" SARS 


E19 >= E (p11, u, 0) = { 


£13 = E(2, 8, 0) 


m2 m3 


= €(J12, t, 0) 
S14 = §(H2,¢, A ES < 0.2,0.6,0.4 >’ < 0.9,0.1,0.6 >’ anor 


=i 
| 

15 = €(tu2,u,0) = { ~ — 
=| 


Feo: 7m 05> 207,02 04>" <03.05,04 5" < 02, TEAC 
msg M3 

< 0.1, AES, <04,05,0.7 =" 2 0,7,0.2,059 > =08, ie: 0.4 > 
meg M3 

< 0.2, AES < 0.9,0.1,0.6 >’ < 0.8,0.2,0.4 >’ a0 0.7 > 


E16 = E(p3, 8, 0) 


mg M3 
eee os < (3, 0.6,0.7 >" < 0.5,0.4,0.8 >’ TACOS 
fy = €(i5,t,0) = , 


1s = E443, 4, 0) — = Me 

= Uu = 
a < 0.5, 0.4, 0.2 >’ < 0.3,0.6,0.1 >’ < 0.6, 0.3, 0.2 >’ a Ge 
The single valued neutrosophic hypersoft expert set can be described as 


M1, 8, = DIVSOAS? L7H205S? LOAVES cariitons 


Hl, 1), SOEOL0SS? SOEO1OSS' SOLOS 06S? 0308055 


M1, ci a aries on 
2, 


SIOL0SS? i08045" STO 2065? S0L055 


fi2,t, 1), 40.50.65? 080.1 0.75? 050.6055? <0.5,0.6,0.75 


[2, 
13, 
3, 
[3, 
HM, 


SOS OLOTS? 50-6045" 602055" E01 06S 


mez m3 ma 
SOEOTOSS? SOT 010AS SOLOS OTS LOE 0L055 


40.30.55" 60.30.15" SOTO 05S° 205,010.45 


LOT O2065? LO50S 07S? L050 055) Z0.507085 


M1, , 
La, 
La, 
La, 
L3, 
L3, 


ZOEOTOSS? SO108065) SOS0S0TS? LO50L08S 


SOB 0.106S° 0607S? 504085" ZF0.20.95 


DOT O205S? VFO 04S? 0501065? 2040.50.75 


DG02055? LO.703 045 LO508 04S 20.50.7065 


10-7055" 405075? 070.2055" 050.2045 


i) 
Dry 1) 
cc 
D4 1). 
oe eq a a] 

Hi, {contin waittnas: zosbioxs: <oxsttnss |) 
; | 
ue i): 
4 1) 
= | 


S501 04S? 501065" 250.2045? =05,0.5,0.75 


( 
( 
( 
(H2 
( 
( 
( 
( 
( 
(€,S) = ( 
( 
( 
( 
( 
(H2 
( 
( 
( 


a mez m3 ma 
H3, DOEOLOIS? 50.6015) 2603055? LOL080a5 


Definition 3.4. Single Valued Neutrosophic Hypersoft Expert subset 

A single valued neutrosophic hypersoft expert set (€;,S) is said to be single valued neutrosophic 
hypersoft expert subset of (£2, R) over [[, if 

G) SCR, 
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(ii) Va ES, &i(a) C &(a). 
and denoted by (£,S) C (2, R). Similarly (€2,R) is said to be single valued neutrosophic 
hypersoft expert superset of (€,S). 


Example 3.5. Considering Example [3.3] Suppose 
A, = { (41, S, 1), (13, S, 0), (141, t, 1), (u3, t, 1), (us, t, 0), (141, U, 0), (us, U, 1) 


Ag = { (111, 8, 1), (3, 8,0), (43,8, 1), (441, 4,1), (13, t,1), (t,t, 0), (4a, #0), (11,1, 0), (Ha, t,1), (a1, 1)} 
It is clear thatA,; C Ap.Suppose (£1, Ai) and (£2, Az) be defined as following 


SOL05S? SOLOS? IOS 0TS? 105065 


0.5,06,045" SOS 0407S? 60.50.85" 208,0.6045 


SG 04035° 0 T 06S? 408055" 101,045 


), 
al 
i 
, 


SLOG 0SS? S010. HOAs SOOT 06S? LOL0607S 


IOS 06S? 50.6055" 603045" 702055 


( 
( 
( 
(41,41) =4 ( (us, 4, 1), 
(141 
(Hs 
( 


m2 m3 


<0 50.30.65" <0.7,0.4,0.7>? <0.5,0.4,0.8> ” 50.40.55 


103045" SI0-L0SS? 408045" 


RNA Ss 603065" BTO2055" SS} 


<0 0.20.35? 2060.30.65" SOT 04055" = 


SOF0301S° 50.045? 504055" 050-6055 


artis: antins sation: ation} 
DEVS 0IS? LOF0603S? LO508 04S 20505055 


050-7045? 24,0.5,055° 070.2015" astioss}): 


106045" SOLES? 603085" 506085 


M1, t, ee E0055" EO306S? 506055 


( 
( 
(13 
( 
(£2, Ae) = a 
(113 
(11 
( 
( 
( 


i,t, 0) iy penn nama ae 
which implies that (£1, A1) C (€2, Ag). 


Definition 3.6. Two single valued neutrosophic hypersoft expert sets (€;,A1) and (2, A2) 
over [| are said to be equal if (€;, Ai) is a single valued neutrosophic hypersoft expert subset 


of (€2, Ag) and (£2, Az) is a single valued neutrosophic hypersoft expert subset of (£1, A1). 


Definition 3.7. The complement of a single valued neutrosophic hypersoft expert set (€,S), 
denoted by (£€,S)°, is defined by 
(€,S)° = e(€(8)) V 6 € J] while ¢ is a NF complement. 


Muhammad Ihsan, Atiqe Ur Rahman, Muhammad Saeed, Single Valued Neutrosophic 
Hypersoft Expert Set with Application in Decision Making 


Neutrosophic Sets and Systems, Vol. 47, 2021 


sia 


Example 3.8. Taking complement of single valued neutrosophic hypersoft expert set deter- 


mined in B.3] we have 


(€,S)° = 


Hy?) DA05 0S) LUE O8 OTS? 060605S' 0607015 
11%, 50806S’ L05 0908S? <060.5,045? 20305025 
H1,U, 1), ) xOsU7S? 2607055? L707 06S? 2605055 
(H2,8,1),4 =pzoapaS? LOS 04S’ SGOROTS’ SVR060IS \, 
(H2,t, 1), 05 01 
2» DENS 0AS) OT O90ES? LO504 03S? V7 04025 
My m2 m3 
(H2,u, 1), [srt cre strech} 
(H3, 8,1), 03 09 03 
3) 5; D5030IS’ LVLVI 09S? <07,0.5,045 0806055 
(us, t, 1), 04 a: 
39% DIVAS’ VLOGS? LVSORV7TS’ 409095 
mi me ™3 
(u3,u, 1), str ania arfinn afte} 
H1,8,0),) =prosu3s? 20506025’ S08 0804S’ 050.2015 
(H1,,0), 09 07 
11% DAV IVIS? VIVIVIS? AV 7 VSS? VSS VIS 
m2 m3 
ons ai mr sat) 
(H2, 8,0), 09 04 06 
2,5; 609085? LUT 0403S? L080.605S' 0080.75 
(142, t, 0), 0 
2% DSVSOTS? VAVAVIS? E09 09S? 0705 0aS 
(H2,4,0),) aoRoRDes SULOsOTS SOLO 03S’ 0603025 ; 
H3,8,0),) =pxos0Is) <U705 035? 20908085 LOS 08S 
(113, t, 0), 09 03 
30%) DAVSVIS? VEVIVIS? AVS VSS? V7 0503S 
My m2 m3 
(u3,u, 0), | canes orMnas zane <oatmis)) 


Definition 3.9. An agree-single valued neutrosophic hypersoft expert set (€,S)ag over [, is 


a single valued neutrosophic hypersoft expert subset of (€,S) and is characterized as 


(€,S)ag = {fag(8): BEG x Dx {1}}. 
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Example 3.10. Finding agree-single valued neutrosophic hypersoft expert set determined in 
3.3, we get 


Mites) BIOS 04S? LO7F03055? 0504065 010.3065 
(u1,t,1), { atfise cnifies fine cmftee| 
Bly DIO 20S’ DEO S0GS? VEOS0TS’ 505005 
( Ss *, my m2 m3 
H2, §; DIOLS DAV SOAS? 703065 2350-4085 
= m2 m3 
(€,S) = (u2,t, 1), {santas erin ao} 
H2,U, BSOLOTS? LO506045? 603055 B010OS 
( 8 . my m2 m3 
Peary SOEOT OSS? OT010AS SOLOS OTS LO50L05S 
(13, t,1) mg 
Boho tds 403055) 0603015? 0702035 050.1045 
H3, DIO208S VSOSOTS? SOLES’ LTO OES 


Definition 3.11. A disagree-single valued neutrosophic hypersoft expert set (€,S)dag over [], 


is a single valued neutrosophic hypersoft expert subset of (€,S) and is characterized as 


(6, Saag = {&dag() : B €GxDx {O}}. 


Example 3.12. Getting disagree-single valued neutrosophic hypersoft expert set determined 


in 3] 


ma m3 
sae 0) I a aaa ar 
( m2 m3 
M1; 2108045? 20901025’ 20603045 209.0 7055 
( m2 m3 
M1, BDTOTOSS’ SLOS08S’ I0S07S’ VEO L0ES 
( m2 m3 
M2; DEOLOES? DSGGOTS? DOSES’ DITO 
(€.S)= 4 ((Ha,¢ oe 
, DIVI0SS? DIGS’ DOSS’ DLOSNTS 
( m2 ™ms3 
H12,U, 0), DSRS) DIO s0ES) Bs0s0ss) BIOs 
( m2 m3 
H3; DLOTOSS DAVSOTS’ LO703095 802045 
( m2 m3 
H3; 230-7045? 0901065’ 2080-2045? 2030.50.75 
(U3, U “i a 
3) DEUAOIS? STG0IS) DOSOS0IS’ DLS 03S 


Proposition 3.13. If (€,S) is a single valued neutrosophic hypersoft expert set over ||, then 


(1). ((6,S)°)* = (€,8) 
(2 bs ( S)ig = ts S)dag 
(3). (Saag = (8 Sag 


Definition 3.14. The union of (£1,S) and (£2, R) over [| is (€3, L) with L = SUR, defined as 
£3(8) = (3) ;BER-S 
U(E1(8), €2(8)) ;BESOR 
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where U(éi(8), €2(8)) = {< u, max {#1(8), w2(8)}, min {11 (8), v2(9)f, min {wi (8), w2(8)} >: 
u€U}. 


Example 3.15. Taking into consideration the concept of example [3.3 consider the following 


two sets 


Aj = { (141, 5, 1), (143, 5,0), (141, t, 1), (us, t, 1); (43, t, 0), (141, u, 0), (U3, U, 1) 


Ag = { (141, 5, i), (U3, s,0), (U3, s, 1); (Hast, 1), (U3, t, 1), (1, Uy 1), (U3, t,0), (11, u, 0), (U3, U, 1), (,1,0)} 


Suppose (£1, A1) and (£2, Ag) over [| are two single valued neutrosophic hypersoft expert sets 
such that 


mi m2 m3 ma 
<0.1,0.6,0.4>’ <0.6,0.3,0.2>’ <0.4,0.5,0.1>° <0.1,0.8,0.5> 


1, 8,1 


biztsA); 
M3; 1), <0.2,0.6,0.7>? <0.5,0.2,0.3>° <0.6,0.3,0.5>° <0.8,0.1,0.9> 


(ns 1) 4 
me 
( 

(1, A1) = (Hs, u, 1), 20.60.2045" 22,070.65? 20.40.3055? 0.105045 
) “ } 
(15140), 4 
(574,04 


m4 m2 m3 ma 


mi m2 M3 MA 
<0.3,0.4,0.5>? <0.6,0.2,0.3>’ <0.2,0.5,0.6>’ <0.1,0.5,0.3> 


my m2 m3 ma 
Hl; <0.1,0.3,0.5>% <0.1,0.7,0.6>% <0, 0.7, 0.4>7? <0.4,0.6,0.8> 
L3, 8,0) 


13, b, 0 ’ 


3 


me m3 ma 
106055" <0.3,0.6,0.7>? <0.6,0.1,0.2>° <0.7,0.2,0.3> 


v] 


m1 m2 m3 ma 
<0.1,0.7,0.3>? <0.8,0.1,0.2>° <0.7,0.2,0.4>? <0.2,0.7,0.6> 


(11, 8,1) 0 Oat 
15,1), ) =z 03045) U7 04055) 0504065) 0204075 
(u1,t, 1), si sate ec str: 
( 5) m2 m3 
H3,8,1),4 =pros0ES? VG01O07S’ L008 085? 20503055 
(u3,t, 1), 03 
3> <0 nano ia amr aL 
(fo, Ae) = eae aetthos: aeithos: sadtha: actieas } 
2,A2) = aaa ue ae ae 
H3,U,1),) a7 0307S? 0305085? 0504035? 0206045 
DZ050AS? BVV6 VIS? T0506? 20503075 
” 40), Od 
DIV60SS’ VGV1VIS? G03 VAS? —VT6 USS 
(us, 8,0), [zfs xin afin ant) 


(u 1,0), 03 03 
3) TOES? LOT O2035? VE 02065? 2050.50.75 
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Then (&1, Ai) U (€2, A2) = (&3, Az) 


), 


it) as 0502055" 2403055" canittons |) 


), 


|| waithors: corbioxs  <osélinrs: aaittnss 


10.30.65" SOG 01 07S? 40.8085" 50-305 


> 
40.20.55" 6020.55" SOTOS05S? ah 


alae so s0aS° Deo sas? 30506 7 


<0.7,0.2,0.4>° AS08065? 503055" 305045 


50.3045? £0.50.6,0.35? £0.30.5045' 20.5,03,0.75 


m4 me m3 
SLOG OSS? SOT 01055' 2603045? 20306055 


H3; wy Daoe0ss’ Bane0es’ Tota’ PUEAUNR ESS ) D 


( 
( 
( 
( 
(€3, A3) = 
( 
( 
( 
( 
( 


my m2 m3 ma 
<0.2,0.5,0.3> 7 <0.8,0.1,0.2>° <0.8,0.2,0.4>° <0.3,0.5,0.6> 


Proposition 3.16. Jf (€,A1),(€2, A2) and (&3, A3) are three single valued neutrosophic hy- 


persoft expert sets over |[, then 


(1). (€1, Ai) U (€2, Ae) = (€2, Ao) U (&1, Ar) 
(2). ((&1, Ai) U (€2, A2)) U (€3, As) = (€1, A1) U ((€2, Az) U (€3, As) 


Definition 3.17. The intersection of (€1,S) and (€2,R) over |[ is (€3,L) with L = SOR, 
defined as 


1(6) -BES-R 
&3(8) = £5(3) -BER-S 
N(E1 (8), €2(8)) ;BESOR 


where M(£1(), €2(8)) = {< u, min {11 (8), H2(G)}, max {v1 (8), v2(8)}, max {w1(8), w2(8)} >: 
u EU}. 


Example 3.18. Taking into consideration the concept of example [3.3] consider the following 


two sets 


Ay = { (11, 8, 1), (U3, 8,0), (u1, t, 1), (3, t, 1), (3, 2,0), (41, u, 0), (u3, U, 1) 


A» = { (141, 8, 1), (113, 8,0), (113, 8, a (p41, t, 1), (3, t, 1), (111, t, 0), (p13, t, 0), (f11, u, 0), (p13, U, 1), ; (f41, U, 1) 
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Suppose (&1, Ai) and (£2, Ag) over [| are two single valued neutrosophic hypersoft expert sets 
such that 


> 
m2 ma 
PMS <0.6,0.3,0.5>° NAICS <0.9,0.5,0.7 


Mi m2 m3 ma 
<0.7,0.3,0.7>? <0.3,0.5,0.6>?° <0.5,0.4,0.3>° <0.2,0.6,0.4> 
m4 m2 m3 ma 
<0.2,0.5,0.4>? <0.2,0.6,0.3>° <0.3,0.5,0.6>? <0.5,0.3,0.7> 


m4 m2 m3 ma 
<0.7,0.2,0.3>° <0.5,0.2,0.4>’ <0.6,0.2,0.4>° <0.3,0.5,0.6 , 


m2 m4 


10.60.35" <0.9,0.1,0.2>° 260.3045" <0.2,0.6,0.3> 


) 
Bs cee nests) 


eat <0.2,0.7,0.5>? <0.4,0.5,0.6>? Z0.7,0.2035° <0.8,0.1,0.4> 


( 8 1), my m2 m3 ma 
M1, 8, ZO1,0-6045? 2060.30.25? <0.40.5,01>? 0108055 
(14 t 1), my m2 ™3 ma 
a <0.3,0.4,0.5>? <0.6,0.2,0.3>? <0.2,0.5,0.6>° <0.1,0.5,0.35 f } ’ 
(u t 1) m1 m2 m3 ma 
39%) *)) | <0.2,0.6,0.7>? <0.5,0.2,0.3> <0.6,0.3,0.5>° <0.8,0.1,0.95 f } ? 
= may m2 13 ma 
(1, A1) = (u3,4,1),) apeoapas SUDO7TOSS’ ULOR0SS’ SUL0s 0a fi)» 
my m2 ma 
(41,u,0),) apros0ss <ULOT 06S? LOT OAS’ <OA0.60RS f) 
(u3, 5,0), ) =pro6 09S? Z0R0607S' 0601025" arttoss }): 
(u t 0) me m3 ma 
31,0), | unoross SUROLOIS? LUT 0204S’ 070.7065 
H1,5,1),) pzosuas: SUT 0405S’ S05 0406S? SOZOA 07S 
H1,t,1), | apaospEs S08 03055? 0403055" sate) 
H3,5,1),) pros 06S USOT OTS? UFOS 08S? 050305 


t <0), mi m2 m3 m4 
H3; 2,0.5,0.4>? <0.7,0.2,0.3> 7 <0.8,0.2,0.6>° <0.3,0.5,0.7> 


Then (£1, Ai) M (£2, A2) = (&3, A3) 


( 
( 
( 
( 
(£2, Ae) = 
( 
( 
( 
( 
( 


( s, see my m2 m3 ma 
Pl, <0.1,0.6,0.4>’ <0.6,0.4,0.5>’ <0.4,0.5,0.6>° <0.1,0.8,0.7> 
( ,1), my m2 M3 ma 
M1; 050.4085? 060.3055? <0.2,0.5,0.65 <0.1,060.75 , 
( i), Mi m2 m3 ma 
M3; <0.2,0.6,0.7>? <0.5,0.4,0.5>° <0.6,0.4,0.5> ° <0.8,0.1,0.7> ’ 
— m1 m2 m3 mA 
(63, Az) — (u3, Os 1), <0.6,0.3,0.7>? <0.2,0.7,0.6>’ <0.4,0.4,0.5>? <0.1,0.6,0.4> ? 
( u, 0) my ma ™3 ma 
H1, > | <0.1,0.5,0.5>? <0.1,0.6,0.6>° <0.2,0.7,0.6>? <0.4,0.6,0.8> 2 
(13,8,0), { apr “ 7 
a DiOTOTS' DIVG0TS’ E0S0TS’ LO7T0204S , 
3) , =.L0.7045° 20.50.2035" 070.2065" 250.7075 


Proposition 3.19. Jf (€1, A1),(€2, A2) and (&3, A3) are three single valued neutrosophic hy- 


persoft expert sets over |[, then 


(1). (€1, Ar) 9 (€2, Ae) = (2, A2) 9 (&1, Ar) 
(2). ((&1, A1) A (2, A2)) M (€3, As) = (€1, Ar)  ((€2, A2) 9 (£3, A3)) 
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Proposition 3.20. Jf (€1, A1),(€2, A2) and (&3, A3) are three single valued neutrosophic hy- 


persoft expert sets over |[, then 


(1). (€1, Ai) U ((€2, Ae) M (€3, Az)) = ((€1, Ar) U ((€2, A2)) A ((&1, Ar) U (3, As)) 
(2). (€1, Ar) M ((€2, Ae) U (€3, A3)) = ((€1, Ar) 9 ((€2, A2)) U ((&1, Ai) 9 (€3, A3)) 


Definition 3.21. If (€:, A1) and (£2, Az) are two single valued neutrosophic hypersoft expert 
sets over [| then (£;,A1) AND (&, Ag) denoted by (£1, A1) A (2, Ag) is defined by 

(£1, A1) A (&2, Az) = (€3, Ar X Ag), 

while €3(8,y) = (8)  2(7), V(8, 7) € Ai x Ae. 


Example 3.22. Taking into consideration the concept of example [3.3] let two sets 


A, = { (141, 8, 1), (p45 t, 1), (113, 8,0)} 


Ay = { (11, 8,0), (us, 8,1)} 


Suppose (£1, A1) and (£2, Ag) over [| are two single valued neutrosophic hypersoft expert sets 
such that 


( 5 1) mi m2 m3 ma 
PlePaey2 <0.1,0.6,0.4>? <0.6,0.4,0.5> 7? <0.4,0.5,0.6>? <0.1,0.8,0.7> 


—_ my ms M3 m4 
(f1,A1) = (H1,t, 1), <0.3,0.4,0.8>? <0.6,0.3,0.5>? <0.2,0.5,0.6>° <0.1,0.6,0.7> 


( S 0) M1 m2 ™3 ma 
(é A ) Ply Sey <0.2,0.1,0.3> 7 <0.7,0.2,0.4>? <0.5,0.2,0.5> 7% <0.2,0.3,0.6> 
2,442) = 


, 

). 
( 5 0) mi m2 m3 ma 
H3,5,U), <0.1,0.6,0.9>? <0.3,0.6,0.7>7 <0.6,0.1,0.2> 7° <0.7,0.2,0.3> 

b) 

| ’ 


( Ss 1) My m2 M3 m4 
oe ial ae 5 <0.1,0.5,0.6>’ <0.4,0.2,0.5>° <0.7,0.1,0.2>7 <0.8,0.1,0.4> 


Then (£3, A3) A (2, A2) = (€3, Ai X Aa), 


) m1 m2 M3 ma 
> | <0.2,0.4,0.8>7 <0.6,0.3,0.5>? <0.2,0.5,0.6>? <0.1,0.6,0.7> ; 
) my m2 m3 m4 

> | <0.1,0.5,0.8>7 <0.4,0.3,0.5>? <0.2,0.5,0.6>? <0.1,0.6,0.7> ; 


my m2 m3 ma 
> | <0.1,0.6,0.6>’° <0.4,0.4,0.5>? <0.4,0.5,0.6>? <0.1,0.8,0.7> 2 


my m2 m3 ma 
> | <0.1,0.6,0.9>° <0.3,0.6,0.7>? <0.5,0.2,0.5> 7? <0.2,0.3,0.6> 


(( 
(( 
(€3, Ay x Ag) = ) 
(( 
(( 


MI m2 m3 ma 
> | <0.1,0.6,0.9>° <0.3,0.6,0.7>? <0.6,0.1,0.2>? <0.7,0.2,0.4> 


Definition 3.23. If (€, Ai) and (£2, Az) are two single valued neutrosophic hypersoft expert 
sets over [| then (€:,A1) OR (£2, Az) denoted by (1, A1) V (&2, Az) is defined by 

(€1, A1) V (2, Ao) = (€3, Ar x Ag), 

while €3(8, 7) = &1(8) U €2(7),V(8, 7) € Ai x Ao. 
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Example 3.24. Taking into consideration the concept of example [3.3 suppose the following 


sets 


Ay = { (141,8,1), (41,4,1), (H3,8,0)} 


Ag = { (11, 8,0), (us, 8, 1) 


Suppose (£1, Ai) and (£2, Ag) over [| are two single valued neutrosophic hypersoft expert sets 
such that 


(1, , 1) ),{ ortho: DEVAVSS? LAOS OSS anrtines }) , 
(1,41) = (u1,t,1), { = sithoss: contiioss  coatiinas: artis | 
(us, 8,0) ).{ orthoses: S06 OTS? LEO 10S anrtimas }) 
( 5 0) m4 m2 m3 m4 
(€2, Az) = H1;8,Y); ) 202,0.1,0.35? <0.7,0.2,04>? <0.5,0.2,0.5>? <0.2,0.3,0.6> 
2) 2) ( 8 1) m1 m2 m3 ma 
M358) 1)s) <01,05,0.65? <0.4,0.2,0.5>? <0.7,0.1,0.2>? <0.8,0.1,0.45 


Then (£3, A3) V (2, Az) = (€3, Ai X Aa), 


(€3,A1 x Ag) = 


mI m2 m3 ma 
> | <0.1,0.5,0.4>° <0.6,0.2,0.5>? <0.7,0.1,0.2>? <0.8,0.1,0.4> , 


M1 m2 m3 ma 

> | <0.2,0.1,0.3>° <0.7,0.2,0.4>? <0.6,0.1,0.2>? <0.7,0.2,0.3> : 
my m2 m3 ma 

? | <0.1,0.5,0.6>’ <0.4,0.2,0.5>? <0.7,0.1,0.2>? <0.8,0.1,0.4> 


) 
) 
)+4 SOSOL0GS? L002 055) LOT 01035 ZOE 0i104s f) 
) 
) 
) 


Proposition 3.25. If (€,A1),(€2,A2) and (&3, A3) are three single valued neutrosophic hy- 


persoft expert sets over |[, then 


(1). ((€1, At) A (€2, Aa))© = (£1, A1))° V ((E2, Az))® 
(2). ((€1, At) V (€2, A2))© = ((€1, A1))° A ((E2, Ar))® 


Proposition 3.26. Jf (€,A1),(€2, A2) and (&3, Ag) are three single valued neutrosophic hy- 


persoft expert sets over |[, then 


(1). ((&1, Ai) A (2, A2)) A (€3, As) = (€1, A1) A ((€2, Ae) A (Es, A3)) 
(2). ((€1, A1) V (2, A2)) V (€3, As) = (£1, Ar) V ((€2, Aa) V (€3, As) 
(3). (€1, Ar) V ((€2, Aa) A (&3, As) = ((€1, Ar) V ((€2, Aa)) A ((€1, Ar) V (€3, As) 
(4). (€1, A1) A ((€2, Az) V (&3, A3)) = ((&1, A1) A ((€2, Aa) V ((&1, A1) A (3, Az) 
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4. An Application to Single valued Neutrosophic Hypersoft expert set 


In this section, an application of single valued neutrosophic hypersoft expert set theory in 
a decision making problem, is presented. 
Statement of the problem 
Mr. John wants to purchase a mobile from a mobile market for his personal use. He takes help 
from his some friends (Stephen, Thomas and Umar) who have expertise in mobile purchase. 
Proposed Algorithm 
The following algorithm is adopted for this selection (purchase). 


(1). Construct SVNHSES (€, Kk), 

(2). Determine the values of pu(c;)—v(¢;) —w(c;) for each ¢; € |] where ju(c;) is a membership 
function, v(c;)indeterminacy function and w(c;) is a non membership function for each 
element of | J. 

(3). Calculate the the highest numerical grade for the agree-SVNHSES and disagree- 
SVNHSES, 

(4). Determine the score of each element c; € ][ by taking the sum of the products of the nu- 
merical grade of each element for the agree- SVNHSES and disagree SVNHSES,denoted 
by G; and H; respectively 

(5). Determine j; = G; — H; for each element c; € J, 

(6). Compute n, for which M= max j;. Then the decision is to choose element as the 


optimal or best solution to the problem. 


Step-1 

Let four categories of mobile are there which form the universe of discourse coprod = 
{c1,c2,¢3,c4} and X = {F, = Stephen, Ey = Thomas, E3 = Umar} be a set of experts 
for this purchase. The following are the attribute-valued sets for prescribed attributes: 

iy = Brand ={X =, Y =le} 

ig = Price = {20,000 = Iz,.15, 000 = 14} 

L3 = Colour = {White = l5, Blue = Ig} 

L4 = Memory = {6GB = 17,4GB = lg} 

Ls = Resolution(size) = {5inch = lg, 6inch = lio} 

and then 

L=T1, x Lo x Lg x Lg x Ls 
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11, 13, U5, 7,19), (U1, ds, Us, 7, t10), 
ly, 3,06, ¢7, tio), (41, Us, U6, ts, lo), 
ly, 4, 05,0, %9), (li, la, ds, Us, t10), 
li, la, 16, lg, lio), (la, 13, Is, I7, lo), 
Ig, 13, 6, t7, lg), (da, d3, Us, 17, f10) 
lo, ba, bs, b7, l10), (le, la, ds, Ig, lo), 

) 


(Iz, la, le, Ig, lo), (la, la, le, lg, Lio 
Now take K C Las 


? 


i i al a a 
NNN Ni 


11,13, U5, lg, 09), (1, ls, Us, ls, lio), 
ly, 13,06, ls, l10), (41, Ua, Us, lz, lo), 
11, la, 6, U7, 19), (U1, a, be, t7, L10) 
Ia, 13, ls, 17, lio), (la, U3, U5, Ig, dg) 
Ig, 13, le, tg, 19), (da, 13, le, Is, tio), 
) 


lo, la, U5, lg, lio), (le, la, le, l7, lo ry 


’ 


’ 


ee Ss BS ee. Ce ee 


(11, la, U6, Us, 19), ka 


K = {ky = (h,)3,15,l7,lo),k2 = (h,13,16,l7,h10),k3 = 
(lo, 13, Ie, tg, 9), k5 = (le, la, le, 7, lio) } 
C1 c2 C3 C4 
(ki, £11), <0.9,0.1,0.7>? <0.3,0.4,0.5>? <0.6,0.2,0.4>° <0.3,0.7,0.2> 
(ki, E 1) C1 c2 C3 CA 
25+) ) <0.8,0.2,0.7>’ <0.1,0.2,0.3>? <0.6,0.2,0.8>? <0.3,0.6,0.5> 
(ki, E: 1) C1 c2 C3 C4 
3>+)) ) <0.7,0.3,0.1>’ <0.3,0.7,0.2>? <0.3,0.1,0.4>? <0.3,0.6,0.7> 
(ko, E 1) C1 c2 C3 CA 
1,4)s ) <0.60.4,0.8>° <0.4,0.2,0.1>° <0.7,0.1,0.6>° <0.5,0.2,0.6> 
(ko, E. 1) C1 c2 C3 C4 
25+)) ) <0.5,0.2,0.3>? <0.6,0.4,0.5>? <0.3,0.6,0.7>? <0.4,0.2,0.9> 
(ko, E 1) C1 C2 C3 C4 
3)+)) ) <0.4,0.3,0.1>? <0.3,0.2,0.4>? <0.3,0.2,0.5>? <0.8,0.2,0.7> 
(ks, E 1) Cl c2 C3 C4 
1) 4)) ) <0.2,0.4,0.95° <0.5,0.2,0.6>° <0.6,0.2,0.7>° <0.7,0.2,0.6> 
= C1 c2 C3 C4 
(€,A)1 = (k3, E,1), <0.2,0.3,0.4>? <0.4,0.2,0.5>? <0.6,0.2,0.4>° <0.3,0.2,0.3> 
(kg, E. 1) C1 C2 C3 C4 
»+)>) <0.3,0.4,0.1>° <0.6,0.3,0.25° <0.4,0.2,0.35 <0.3,0.6,0.4> 
Cl ca C3 C4 
(ka, Fi, 1), <0.9,0.1,0.7>° <0.1,0.3,0.8>° <05,0.1,0.7>° <0.4,0.3,0.2> 
(ka, E 1) C1 C2 C3 C4 
25+) ) <0.8,0.1,0.4>’ <0.4,0.3,0.5>? <0.2,0.7,0.6>? <0.7,0.2,0.7> 
(ka, E 1) C1 c2 C3 C4 
35+) ) <0.6,0.2,0.4>’ <0.1,0.3,0.2>? <0.3,0.5,0.9>? <0.6,0.1,0.3> 
(ks, E 1) Cl c2 C3 C4 
1) */)) ) =0.6,0.3,0.2>? <0.2,0.8,0.4>’ <0.1,0.2,.03>? <0.1,0.7,0.4> 
(ks ,B 1) C1 c2 C3 C4 
25+) ) <0.5,0.3,0.4>’ <0.6,0.2,0.4>? <0.4,0.3,0.5>? <0.6,0.1,0.2> 
C1 c2 C3 CA 
(ks, E3, 1), <0.4,0.3,0.1>? <0.6,0.1,0.2>° <0.3,0.5,0.6>° <0.5,0.4,0.25 


11,13, le, t7, tg), 
11, U4, bs, b7, lio), 
li, 4, U6, lg, lo), 
Ig, 13, Us, Ia, tio), 
lo, la, Us, l7, lg), 
lo, la, l6, l7, lio), 


? 
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and 


(k1, £1,0), { DAV IVIS? BIP.1OIS? SSP IVIS’ LVGV.10SS \) ? 
(k1, £2, 0) { aortas: DEVAVIS’ BVT OIS? LVEV.L07S \) ’ 
(k1, E3,0), UPAR SS DEO TOES? Dio 03S? Di L05> ’ 
(k2, E1,0), Si0-F05S° DITO? Bao TAS? FUER IPRIGSS ’ 
(k2, Bo, 0), 20.20.5065" BOT D055? 0605005" 2050 5045 ’ 
(ko, 3,0), ZOO 01S? O50 5055? iD yOsS? a0 1035 ’ 
(k3, 1,0), O50 06S? aD aOTS? DEDLOTS? 30 D015 ’ 
(¢,K)o = (k3, E2,0), AUPE OPA N AUS DS 60TS? DBD TOES ’ 
(k3, E3,0), Se0-T0aS? DEO LOSS? BBO TODS? PUR UEK ISS ’ 
(ka, £1, 0), 20.60.5005" 20.30.5065" 25,060.55? 05,0 5065 ’ 
(ka, Eo, 0), 50-055" 2503015? 250 L055? 2060 5015 ’ 
(ka, E3, 0), AO 505s? RN AURIS SE Deo ods? I > ’ 
(ks, 1,0), ZOE0 OTS? DED a0ES? T1055" PR KOPAESS ’ 
(ks, E2,0), UE RUGHS ES ROPRUERESS 50 60TS? Bip sos ’ 
(ks, E3,0), PIS UN AES BD TOAS? DEO LOTS? RP MICRESS 


are single valued neutrosophic hypersoft expert sets. 
Step-2 
Table 1 represents the values of ju(c;)-v(c;)-w(c;) 


Step-(2-5) 
Table 2 and table 3 represent the grade values of agree and disagree single valued neutrosophic 
hypersoft expert set respectively. Table 4 depicts the difference of scores of agree and disagree 
SVNHSES. The scores for agree SVNHSES are : 
Sle) = 0:6, Slé) =05,:5 (es) = 0.4 and S(eq) = 1.5 
whereas scores for disagree SVNHSES are: 
S(c)) = 1.4, S(c2) = 0.7, S(c3) = 0.5 and S(c4) = —0.2. 
Step-6; Decision 


As ja is maximum, so category cq, is preferred to be best. 
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TABLE 1. Agree-single valued neutrosophic hypersoft expert set 


C C1 C2 C3 C4 C Cl C2 C3 C4 
(ky, Ey, 1) 0.1 -0.6 0.0 -0.6 (ky, £1, 0) 0.0 0.6 0.3 -0.3 
(ky, Eo, 1) -0.1 -0.4 -0.4 0.2 (ky, Eo, 0) 0.2 0.0 -0.6 -0.1 
(k1, E's, 1) 0.3 -0.2 -0.2 0.4 (ki, E's, 0) -0.5 -0.1 -0.8 -0.8 
(ko, Fy, 1) -0.6 0.1 0.0 -0.3 (ko, F1,0) -0.8 -0.6 -0.9 -0.5 
(ko, E2,1) 0.0 -0.3 0.4 -0.7 (ko, E2,0) -0.9 0.2 0.1 -0.2 
(ko, E's, 1) 0.0 -0.3 -0.4 -0.1 (ko, E's, 0) 0.4 -0.4 -1.4 -0.4 
(k3, F1, 1) -1.1 -0.3 -0.3 -0.1 (k3, £1, 0) 0.2 -0.5 -0.5 0.0 
(k3, E,1) -0.5 -0.3 0.0 -0.2 (k3, EF, 0) 0.5 -0.9 -1.0 -0.3 
(k3, E's, 1) -0.2 0.1 -0.1 -0.7 (k3, E'3,0) 0.0 0.2 -0.8 -0.3 
(ka, Ey, 1) 0.1 -1.0 -0.3 -0.1 (ka, £1, 0) 0.1 -0.8 -0.9 -0.7 
(ka, FE, 1) 0.3 -0.6 -1.1 -0.2 (ka, Eg, 0) -0.1 0.2 0.0 0.3 
(ka, E's, 1) 0.0 -0.4 -1.1 0.2 (ka, E's, 0) -1.4 0.4 0.1 0.2 
(ks, F1,1) 0.1 -0.7 -0.4 -1.0 (ks, £1, 0) -1.0 -0.4 0.5 0.2 
(ks, E2, 1) -0.2 0.0 -0.4 0.3 (ks, E,0) -0.4 -0.9 -0.5 0.1 
(ks, F’3, 1) 0.0 0.3 -0.8 -0.1 (ks, E’3, 0) -0.9 -0.1 -0.3 -0.5 


5. Conclusions 


In this paper, the fundamentals of single valued neutrosophic hypersoft expert set are es- 


tablished and some basic properties, laws and operations are generalized. A decision-making 


TABLE 2. Numerical Grades of agree SVNHSES 


Ci Highest Numerical Grade 
(ki, F1,1) Cl 0.1 
(ki, E2,1) C4 0.2 
(k1, £3, 1) C4 0.4 
(ko, F1,1) C2 0.1 
(ko, E2,1) C3 0.4 
(ko, F3,1) C4 0.6 
(k3, Fy, 1) Cy 0.0 
(k3, E2,1) C3 0.0 
(kg, E3, 1) C2 0.1 
(ka, F1, 1) C1 0.1 
(ka, FE, 1) C1 0.3 
(ka, F3, 1) C4 0.2 
(ks, F1,1) C1 0.1 
(ks, E2,1) C4 0.3 
(ks, E3, 1) c2 0.3 
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TABLE 3. Numerical Grades of disagree SVNHSES 


Ci Highest Numerical Grade 
(k1, £1, 0) C2 0.6 
(ki, E2,0) Cc 0.2 
(k1, E3, 0) C2 -0.1 
(ko, F1,0) C4 -0.5 
(ko, Eo, 0) C2 0.2 
(ko, E3,0) c 0.4 
(k3, F1,0) Cc 0.2 
(k3, E2,0) c 0.5 
(k3, E3, 0) C2 0.2 
(ka, E1,0) c 0.1 
(ka, Eo, 0) C4 0.3 
(ka, E3, 0) C2 0.4 
(ks, £1, 0) C3 0.5 
(ks, E,0) oy 0.1 
(ks, E’3, 0) C2 -0.1 


TABLE 4. Numerical values of 7; = G; — A; 


Gi A; js = Gi — i; 
S(cq1) =0.6 | S(c;) =1.4 -1.8 
S(c2) =0.5 | S(c2) =0.7 -0.2 
S(c3) =0.4 | S(c3) = 0.5 -0.1 
Sa)=1s | Siej=t2 iF 


application regarding the selection of the best product is presented with the help of proposed 
algorithm. Future work may include the extension of the presented work for other single val- 
ued neutrosophic hypersoft-like hybrids. 
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